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REMARKS 



Claims MSand 17-20 are pending in this application. Claim 16 is canceled herein. 
Claims 1, , 5, and 17 have been amended herein. In view of these amendments and remarks, 
Applicant respectfully requests reconsideration of the claims. 

Claims I5and 16 were rejected under 35 U.S.C. 1 02(b) as being anticipated by U.S. 
Patent No. 6,41 3,877 to Annaprgada. Claim 1 6 has been canceled and claim 1 5 has been 
amended to include the limitations of claim 1 6 as well as other limitations no where even 
suggested, muchlesstaughtordisclosedby Annaprgada. Therefore, claim 15 is now believed to 



be allowable. 



More specifically, an object of the present invention is to form contact holes or vias of a 
selected and/or suitable size in a dielectric layer. However, using buffered dilute hydrofluoric 
acid to clean the residue remaining after incinerating as taught by the prior art results in 
undesired widening or enlargement of the vias or contact hole by between about 25-38% from 
the assigned etched dimension. This has been demonstrated with silicon glass and/or silicon 



carbide. 



In addition, and as win be discus i„ detail bc)ow> ^ 
the ciaitned method or proce* atep, te cleantog me ^ ^ ^ ^ ^ 

invention is nothing more a. ^ by , ^ ^ ^.^ ^ ^ ^ ^ ^ 

also di sc „ SS eo i„ ^ bel0W; „ is tw „ . m[yhy fc 

effects of a,, of the p of tlle imiamSm „, ^ ^ ^ ^ ^ ^ 
oniy affect .be toss of materia, manning from motion „ r aabing. Dut ^ ^ fc ^ 
of material manning torn U>. snbscouentcieaoing aep wi.h dinted hydmftaoric acid. Oniy with 
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this understanding is it possible to form vi^ c«« W« w ^ ^ ^ 

within a high .evel of accuracy. It is substantially, impossible to produce such accurate results 

with the presently available processes and understanding. 

Therefore, claim 1 5 now includes limitations no where disclosed much less understood 

by the Annaprgada reference and, therefore, claim 1 5 is clearly not anticipated by Annaprgada. 

The remainder of the claims in the application were rejected under 35 U.S.C. 103(a) over 
Annaprgada, in view of Kitagawa alone (U.S. Patent Application No. 2001/0005635), or in 
further view of one of U.S. Patent No. 6,235,453 to You, et al or U.S. Patent No. 6,576,547 to 
Li. Applicant again respectfully disagrees for the reason set out below. Further, although a 
rejection under 35 U.S.C. 103(a) was not applied to claim 1 5, the following arguments arc 
believed applicable to the amended claim 15. 

The Examiner alleges that since Kitagawa discloses using [controlling] the incinerating or 
ashing parameters to improve characteristics of removing the resist mask without degrading 
(removing material) the dielectric layer, it would therefore be obvious to those skilled in the art 
to modify the process of Annaprgada by using the parameters as claimed in the application for 
incinerating or ashing the resist without damaging the patterned dielectric layers. 

However, a review of the Kitagawa reference makes it clear that this reference relates to 
obviously damaging to the dielectric layers or the undesircd removal of material that occurs only 
during the incinerating or ashing step. Kitagawa does not even mention, much less disclose or 
teach how to control the ashing parameters to avoid additional damage that occurs during a 
subsequent cleaning step with dilute hydrofluoric acid. 

For example, FIG. 4 of Kitagawa illustrates the undesired removal or ashing of the 
dielectric material increases substantially linearly as the percentage by volume of O, increases 
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torn 0%,oa m «imumv a ,„cof .boo. 20%«m= S a mefaetheashjngrateorkcinOTt . onor 
•t-^^-ta™*!*^.^ ,0%-^byvoIumeofO, Conse^dy.th. 
process of Kitagawa is clearly optimised a! a value of about 10% of O, or less. More 
speotfeanv, «, , by vota „ e of 0j ( „ ^ ^ ^ ^ ^ 

photoresist being a, a high and accept .eve, while „ ,he same Sure koeptagthe damage «o the 
dielectrie layer to a mtoimum during r*s *«p o/ostog or incmenuing the photoresist. 
However, the parameter values that mhmmze to damage to the dieiecmc layer when only 
considering the ashing or toctaenrton process are not the same as the pammcteta that win 

minimize the um damage to the die,ec«c ,aycr caused by both the incineration process and «h. 

cleaning process. 

More specifically, refemng ,o FIG. 3 of the application, it i 5 seen that the undeaimable 
loss or removal of dielectric material that occurs during the step of cleaning with diluted 
hydrofluoric acid is also dependent upon the pmceas parameters used in the aahing or 
incinemuouprocess. In fact, according to results shown in FIG. 3, wafer 2 looses g+nm (FIG. 
3B) in the cleaning process and only about 2.5nm during me ashing process (FIG. 3 A). The term 
FIG. 3A is used to describe the left hand side ofFIG. 3, and the tem, FIG. 3B is used to describe 
Ore right hand side of FIG. 3. A to* of about lO.Snm is ,os, during bod, the ashing and the 
Cesntag pmcess. Wafem 4 and 5, on the other hand, lose more material ( =,3.3nm) during the 

«hi„gpmcess(F I 0.3A),bu.omyabou. I .6n m durh,g l hecleam„gprcce S f Ma ,o,aIofabou. 
5.1nm. Thus, although wafer 2 loses leas material in the ashing process , ha i does either wafer 4 
or 3, wafer 2 loses over twice as much material for both pmcesses. Thus, i, is seen that the effect 
and/or interaction of me tacineraring or ashing process on the loss of materia, during the 
subsequent bydrcfluoric cleaning step simply has no. been appreciated und. the present 
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invention. it is Baf<aMy ^ ^ ^ fa ^ ^ ^ ^ 

enlighfenmen. of.be presen, inventio „ ^ ^ ^ ^ ^ 

Kifagawareference «o Mze loss of die , KWc ^ ^ ^ ^ 

detente tba, abou, ,0% or fees of o, was fte ft fc ^ ^ ^ 



process. 



However, after one is enlightened by the Applicant's invention it is ^ ta wherm 
using .0% or less o, in the ashing process may mimmfee the Io5s rf aM ^ ^ 

to ^P^lT»^ofO I fa t h.oWnKd, mg cofb«^ 40^^50% is ctearlya,. 
best range ,o minimize fhe fofal >oss of die.echic materia, caused by ho* the ashing process and 
theeleanmgptnc^ . »»***l*lil.ni4«B^i 1 i4. i , 40!Hp)Kfc 
won.d be one of the ...a, deairab.e choices if one on, y considered th. damage or toaa of materia, 

^^^^^ll-isiabeca^^aho^inHaj^dea^^nr^hmg 
of the resist ia a, ifs very nmrimum a, 50% by vofumc ofQ,, white the undeaired remove! of the 
dic.ec.ric ma.eriaf during tn. ashing step ia no, too fir off of a maximum at 50% votame of O, 

Therefore, it is respectfully submitted that the claimed limits of the ashing or incineration 
parameter canno. be found by routine optimization using the teachings of Annaprgada and 
Kitagawa and mat iftoutine ^ of ^ ^ ^ ^ ^ ^ 

benefit of the teachings of ^ prMent ^ ^ ^ ^ ^ 

paramo afso affec, the amouu, of die,ec«c mutual removed durittg the hydrofluoric cleaning 
proeeaa, the person «kd in nte ar, fSouldrot ^vc a, me efataed pammefcr of 40%-50% of 
0 2 , but at a value of 10% or less of 0 2 , 

Furthermore, the effect of different temperatures to minimis the toss of dielectric 
material dunn^e^ or incineration of ^ ^ . g ^ ^ fa ^ ^ 

Amendment 
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or Ki^ ramfore _ ^ ^ of ^ ^ ^ 

of wj(h Mrofluoric acjd ^ ^ ^ ^ considmd ^ ^ ^ ^ 

Examiner. 

all references of record and are allowable. 

have My questions , Applicmt reques , s lha( (hc ^ ^ ^ m 

972.732-.00I "^-h^^ybe^,,,^^,^^ ^ 

a-***, is He^v aufl Wd „ chaI8e „ feK _ ^ A5comt ^ 

50-1065. 



Respectfully submitted, 



Date 



September?* 



Slater & Matsil, L.L.P. 

1 7950 Preston Rd., Suite 1 000 

Dallas, Texas 75252-5793 

Tel. 972-732-1001 

Fax: 972-732-9218 
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(J^nes C. Kesterson 
Attorney for Applicant 
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